Micromechanical detection of proteins using aptamer-based receptor molecules.
We report label-free protein detection using a microfabricated cantilever-based sensor that is functionalized with DNA aptamers to act as receptor molecules. The sensor utilizes two adjacent cantilevers that constitute a sensor/reference pair and allows direct detection of the differential bending between the two cantilevers. One cantilever is functionalized with aptamers selected for Taq DNA polymerase while the other is blocked with single-stranded DNA. We have found that the polymerase-aptamer binding induces a change in surface stress, which causes a differential cantilever bending that ranges from 3 to 32 nm depending on the ligand concentration. Protein recognition on the sensor surface is specific and has a concentration dependence that is similar to that in solution.